This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
[ntenulional Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 

E21B 17/08, 43/10, 43/08, F16L 13/14 



Al 



(II) International Publication Number: 
(43) International Publication Date: 



WO 98/22690 

28 May 1998 (28.05.98) 



(21) International Application Number: PCT/EP97/06671 

(22) International Filing Date: 21 November 1997 (21.11.97) 



(30) Priority Data: 

96203272.8 22 November 1 996 (22. 1 1 .96) 

(34) Countries for which the regional or 

international application was filed: CB ct al. 



EP 



(71) Appl icant (for all designated States except CAji SHELL 
INTERNATIONALE RESEARCH MAATSCHAPPU B.V. 
[NL/NLJ; Carcl van Bylandtlaan 30, NL-2596 HR The 
Hague (NL). 

(71) Applicant (for CA onfy)i SHELL CANADA LIMITED 
(CA/CA); 400 - 4th Avenue, S.W. Calgary, Alberts T2P 
2H5 (CA). 

(72) Inventor: LOHBECK, Wilhelraus, Christianus, Maria; 
Volmerlaan 6. NL-2288 GD Rijswijr. (NL). 



(81) Designated States: AL, AM, AT, AU. AZ, BA, BB BO BR 
BY, CA, CHCN.CU.CZ, DE, DK. EE, ES, FL Ch. GE.' 
Ga HU, ID, IL, IS, JP, KE, KG. KP, KR. KZ. LC. LK 
LR. LS, LT. LU. LV. MD, MC, MK, MN. MW. MX, NO,' 

™ £ IE ?£• ?H- SD - SE - SG > SI - SK - Sl * n tm. 

TR, TT, UA, UG, UZ, VN. YU, ZW, ARIPO patent (GH. 
KE, LS. MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ, 
BY. KG. KZ, MD. RU. TI, TM), European patent (At! BE, 
CH DE, DK. ES. FL FR. GB, GR, IE, rr, LU, MC, NU 
PT, SEX 0AP1 patent (BF, BJ, CF. CG, CI, CM. GA, GN 
ML, MR, NE, SN, TD, TG). * 



Published 

With international search report. 
Before the expiration of the Same I 
claims and to be republished in the 
amendments. 



mat for amending tht 
event of the receipt of 



(54) Title: CONNECTOR FOR AN EXPANDABLE TUBING STRING 



J 



r 



10 



•///////. 



w 



(57) Abstract 



^cm^^^^S^ P £ 2 B ^ 9 ^ W eomprisca a plastically expandable 

dn^^JSnJ^^ r^?^ inside the ends (7) of the intercepted tubing sections (8 and 9) and a series of 

circumferenually spaced mechanical fasteners (5). such as screws or rivets, for fastening the sleeve to each of said ends (7) 



FOR THE PURPOSES OP INFORMATION ONLY 



Codes used to Identify States party to the PCT on the front pages of punphleti publishing international application! under the PCT. 



AL 
AM 


Afctnk 
AmmU 


ES 
Pt 


Spai. 




AT 


AM* 


PR 


Praac* 




AM 


Australia 


CA 


Oatic* 




AZ 


AKsbtUw 


GB 


UMlQnpkx 


■ 


BA 


Borah «Ad Hercejcwiu 


G8 






BS 


Baitate 


CH 






BE - 


tfettAM 


CN 






BP 


MJMhio 


CR 


Gwa 




BG 




HU 






BJ 


Benin 


IK 






BR 
BY 


Brail 

a«hna 


IL 
IS 


Israel 




CA 


CKtdt 


IT 


My 




CP 


Ctntral Aftfan Republic 


sr 




cc 


Coojo 


KK 


Kenya 




CH 




KG 


Kyrgy&tsa 




a 


Ctedtvoirc 


KP 


Dcnuxratie Pea 


Dk'l 


CM 






Reptblfc of Ka 




CN 


China 


KR 


RcfMbKcofKa 




cu 


CUM 


KZ 


Ktxratrap 




cz 




LC 


Saint Uria 




DB 




U 


UectoeuteM 




DK 


Dramwt 


uc 






ee 


Eftonla 


LR 


Ubem 





LS 
LT 
U> 
LV 
MC 
MD 
MC 
MX 

ML 

MN 

MR 

MW 

MX 

NX 

NL 

NO 

NX 

PL 

PT 

RO 

RU 

SO 

5E 

sc 



Mali 



Malawi 
Mnk» 



SI 


SkmsU 


sx . 


SfevJti* 


SN 


Senegal 


SX. 


SwixiUod 


TO 


Chad 


TG 


Toeo 


TJ 


Tajikbiw 


1M 




TR 


Tdrtey 


TT 


TViikUdadTobaco 


UA 


Ukraine 


UC 




US 


Unftatf State* of Ame 


vz 


Uafaetiatan 


VN 


Via Nam 


YU 


Yugoslavia 


rw 


Zanhabwt 



Ftomjal 




WO 98/22690 



- 1 - 



PCT/EP97/06671 



10 



CONNECTOR FOR AN EXPANDABLE TUBING STRING 

The invention relates to a connector for use in 
connecting sections of an expandable tubing string, and 
in particular but not exclusively for use in the con- 
nection of sections of an expandable slotted tubing 
<EST) string as utilized in downhole applications in 
oil and gas production operations. 

Expandable slotted tubings are known from Inter- 
national patent application No. PCT/EP 93/014 60. This 
prior art reference discloses a slotted tube which may 
be expanded downhole by running an expansion mandrel 
through the tubing whereby the slots are expanded to 
diamond-shaped apertures. 

When a tubing is expanded it is desirable that this 
can be accomplished by a substantially uniform expan- 
sion force, also at the locations where adjacent tubing 
sections are interconnected. 

It is therefore an object of the present invention 
to provide a connector for an expandable tubing that 
can be expanded smoothly and made up easily without 
20 requiring welding operations. 

The connector according to the invention thereto 
comprises a plastically expandable sleeve that is in 
use arranged co-axially relative to an end of each of 
the adjacent tubing sections, and means for fastening 
25 the sleeve to said ends. 

Preferably the outer surface of an end of each of 
the -adjacent tubing sections has been machined away to 
form an annular recess in which the sleeve is located. 
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Alternatively the inner surface of an end of each 
of the adjacent tubing sections has been machined away 
to form an annular recess in which the sleeve is 
located. 

It is preferred .that the thickness of the sleeve is 
substantially equal to the depth of the annular recess 
so that a flush-type connection is created. 

It is furthermore preferred that the fastening 
means comprise a series of circumf erentially spaced 
screws that pass through holes that are drilled through 
the sleeve and the adjacent wall of ends of the 
adjacent tubing sections. If desired the screws may be 
replaced by rivets or other mechanical fasteners. 

The connector according to the invention is 
particularly attractive for interconnecting sections of 
an expandanble string of oil and/or gas well tubulars 
that may be slotted. If the connector is used for 
interconnecting sections of an expandable slotted 
tubing string then the sleeve is provided with a series 
of staggered substantially longitudinal slots which are 
deformable into diamond-shaped apertures upon expansion 
of the sleeve. 

Further aspects, details, objects and advantages of 
the connector according to the invention will become 
apparent from the accompanying claims, abstract, 
drawings and detailed description with reference to 
the drawings. 

The invention will now be described in more detail 
with reference to the accompanying drawings, in which 

Fig. 1 shows a schematic side view of a plastically 
expandable connector according to the invention which 
surrounds ends of adjacent expandable slotted tubing 
sections; 
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fig. 2 shows a schematic longitudinal sectional 
view of a flush-type connector according to the 
invention which surrounds ends of adjacent expandable 
tubing sections; and 

Fig. 3 shows a schematic longitudinal sectional 
view of a flush-type connector according to the 
invention which is surrounded by ends of adjacent 
expandable tubing sections. 

Referring now to Fig. 1, there is shown a connector 
comprising a plastically deformable slotted sleeve 1 
that co-axially surrounds ends of a pair of adjacent 
slotted tubing sections 2 and 3 . The sleeve 1 and 
tubing sections are each provided with a series of 
staggered and partially overlapping slots 4 that deform 
to substantially diamond shaped apertures (not shown) 
upon expansion of the assembly by e.g. running an 
expansion mandrel (not shown) through the interior of 
the tubing sections 2 and 3. 

One or more series of circumf erentially spaced 
Allen-type or other locking screws 5 fasten the sleeve 
1 to each of the tubing sections 2 and 3 such that the 
inner surface of the sleeve 1 engages the outer surface 
of the end of each tubing section 2 and 3 both before, 
during and after the expansion process. The screws 5 
are located in nodes between slots 4. 

Referring now to Fig. 2 there is shown a flush- type 
connector comprising a plastically deformable solid or 
slotted sleeve 6 that surrounds ends 7 of adjacent 
solid or slotted tubing sections 8 and 9, which ends 7 
have been machined away to form an annular recess 10 in 
which the sleeve 6 is located. The thickness of the 
sleeve 6 substantially equals the depth of the recess 
10 to form a flush-type connector. 
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The connector furthermore comprises a series of 
circumferential^ spaced Allen-type or other locking 
screws 11 to fasten the sleeve 6 to each of the tubing 
sections 8 and 9 such that the inner surface of the 
sleeve 6 engages the outer surface of the ends 7 of the 
adjacent tubing sections 8 and 9 both before, during 
and after the expansion process. 

Referring now to Figure 3 there is shown a flush- 
type connector comprising a plastically deformable 
solid or slotted sleeve 16 that is surrounded by 
ends 17 of adjacent solid or slotted tubing sections 18 
and 19, respectively, which ends 17 have been machined 
away to form an annular recess 20 in which the 
sleeve 16 is located. The thickness of the sleeve 
substantially equals the depth of the recess 20 to form 
a flush-type connector that smoothly deforms plasti- 
cally together with the ends of the tubing sections 18 
and 19 during the expansion process. 

The connector of Fig. 3 furthermore comprises a 
series of circumferentially spaced Allen-type locking 
screws 21 to fasten the sleeve 16 to each of the tubing 
sections 18 and 19 such that the outer surface of the 
sleeve 16 firmly engages the inner surface of the 
ends 17 of the adjacent tubing sections 8 and 9 both 
before, during and after the expansion process. 
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1. A connector for interconnecting adjacent sections 
of a tubing string, the connector comprising a sleeve 
that is in use arranged co-axially relative to an end 
of each of the adjacent tubing sections, and means for 
fastening the sleeve to said ends, characterized in 
that the sleeve is plastically expandable and is 
useable for interconnecting sections of an expandable 
tubing string. 

2. The connector of claim 1, wherein the sleeve is 
designed for interconnecting sections of an expandable 
slotted tubing string and is provided with a series of 
staggered substantially longitudinal slots which are 
deformable into diamond-shaped apertures upon expansion 
of the sleeve. 

3. The connector of claim 1, wherein the sleeve is 
designed for interconnecting sections of an expandable 
string of oil and/or gas well tubnlars. 

4. The connector of claim 1, wherein the outer surface 
of an end of each of the adjacent tubing sections has 
been machined away to form an annular recess in which 
the sleeve is located. 

5. The connector of claim 1, wherein the inner surface 
of an end of each of the adjacent tubing sections has 
been machined away to form an annular recess in which 
the sleeve is located. 

6. The connector of claim 4 or 5, wherein the 
thickness of the sleeve is substantially equal to the 
depth of the annular recess. 
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7. The connector of any preceding claim, wherein the 
fastening means comprise a series of circumf erentially 
spaced screws that pass through holes that are drilled 
through the sleeve and the adjacent wall of ends of the 
adjacent tubing sections. 
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